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©  Blood  collecting  apparatus. 

©  A  blood-collecting  apparatus  comprises  a  lancet 
assembly  composed  of  a  lancet  body  (102)  and  a 
protector  (103),  with  the  lancet  body  having  a  needle 
end  (105)  which  is  protected  by  the  protector.  The 
apparatus  further  comprises  a  pricking  device  and 
an  end  cap  (121),  with  the  device  separably  holding 
the  lancet  body,  while  the  end  cap  being  formed 
with  an  opening  (123)  through  which  the  needle  end 
can  advance  back  and  forth.  The  lancet  body  has  a 

first  locking  means  (107)  and  an  arm  means  (113) 
corresponding  to  a  first  lockable  means  and  a  sec- 
ond  lockable  means  (141)  of  the  end  cap,  respec- 
tively.  The  apparatus  is  easy  to  use,  and  those 
means  cooperate  with  one  another  to  eliminate  the 
infection  or  other  hygienic  problems  when  taking  a 
blood  sample  and  also  to  render  the  used  apparatus 
safely  disposable. 

Fig.  8 
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BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention 

The  present  invention  relates  to  an  apparatus 
used  to  collect  human  blood  samples,  and  more 
particularly,  relates  to  a  blood  collecting  apparatus 
of  the  so-called  pricking  type  which  comprises  a 
lancet  and  an  end  cap  cooperating  with  the  lancet. 

2.  Description  of  Prior  Art 

The  number  of  diabetics  is  increasing  world- 
wide,  and  the  governmental  or  other  organizations 
of  many  countries  are  making  best  efforts  to  estab- 
lish  a  system  for  earlier  detection  of  diabetes.  In 
general,  the  blood  sugar  test  is  necessary  for  the 
early  detection.  Owing  to  the  recent  rapid  progress 
in  electronics,  the  blood  testing  apparatuses  and 
reagents  for  use  to  obtain  the  data  relating  to 
diabetes  and  other  diseases  have  been  made  more 
compact,  simpler  and  cheaper.  Thus,  the  blood 
sugar  test  can  now  be  conducted  by  people  even 
in  their  houses,  if  so  wanted.  Since  it  is  very 
difficult  for  a  person  to  take  his  or  her  own  blood 
sample  for  that  test  from  his  or  her  earlobe,  the 
blood  sample  is  usually  taken  from  a  fingertip. 

"Finger-pricking  devices"  are  widely  used  in 
hospitals  and  houses  in  order  to  take  blood  sam- 
ples.  Each  of  such  devices  comprises  a  throw- 
away  lancet  having  a  pointed  needle  end  designed 
to  pierce  the  fingertip  (or  other  body  portion,  but 
the  piercing  of  fingertip  being  the  most  cases). 
There  have  been  proposed  many  types  of  such 
devices  with  the  lancets. 

The  lancets  of  this  kind  made  by,  for  example, 
Bayer  A.G.  (Germany),  Miles  Incorporated  (U.S.A.) 
and  Life  Scan  Corp.  (U.S.A.),  are  commercially 
available.  Fig.  9  of  the  accompanying  drawings 
schematically  shows  a  prior  art  lancet  1  incor- 
porated  in  the  finger-pricking  device,  and  Fig.  10 
also  illustrates  in  outline  the  finger-pricking  device 
11. 

The  operation  when  the  device  or  lancet  is 
used  will  now  be  described  referring  to  Figs.  9  and 
10. 

The  lancet  1  shown  in  Fig.  9  comprises  a 
lancet  body  5  and  needle  protector  7,  wherein  the 
lancet  body  has  a  pointed  needle  end  3  projecting 
to  pierce  the  fingertip,  while  the  protector  being  a 
guard  covering  the  needle  so  as  isolate  it  from  the 
outside.  The  lancet  body  5  is  a  one-piece  molded 
plastics  member  integral  with  the  protector  7.  The 
projecting  needle  end  3  is  received  in  and  shielded 
by  the  plastics  material  forming  the  protector. 

The  lancet  body  5  may  be  wrung  relative  to  the 
protector  7  so  that  the  former  is  separated  from  the 
latter  (in  the  so-called  "twisting-off"  manner).  An 

end  9  of  the  thus  separated  lancet  body  5  will  then 
be  secured  to  a  lancet  holder  13  formed  in  a  lancet 
ejector  21  of  the  finger-pricking  device  11.  This 
ejector  21  is  linked  to  a  spring  means  (not  shown) 

5  which  comprises  a  spring  lockable  in  its  com- 
pressed  state  by  an  appropriate  mechanism.  After 
setting  the  lancet  body  5  on  the  finger-pricking 
device,  an  end  cap  16  will  be  fitted  thereon  so  that 
its  end  deck  19  can  be  pressed  to  fingertip  17. 

io  Then  the  locked  spring  will  be  released  to  take 
its  uncompressed  position,  thus  springing  out  the 
lancet  body  5  towards  the  end  deck  of  the  end  cap 
15  (as  indicated  by  the  arrow  in  Fig.  10).  The 
fingertip  17  is  pierced  in  this  way.  In  detail,  the 

75  pointed  needle  end  3  forms  a  small  cut  in  the 
fingertip.  A  little  amount  of  blood  oozing  from  the 
little  cut  will  be  collected  for  various  tests.  Fig.  10 
shows  an  instantaneous  state  of  the  pointed  needle 
end  3  piercing  the  fingertip  17.  Subsequent  to  this 

20  instant,  the  lancet  body  15  whose  needle  end  3  has 
pricked  the  fingertip  will  automatically  be  retracted 
a  little  distance  towards  its  home  position,  and  will 
take  a  position  where  said  needle  end  3  is  spaced 
apart  from  the  cut  surface  of  the  fingertip. 

25  In  the  described  manner  of  collecting  the  blood 
sample  by  means  of  the  lancet  of  the  finger-prick- 
ing  device,  the  lancet  body  5  is  replaced  with  a 
new  one  after  every  operation.  However,  the  end 
cap  15  of  the  finger-pricking  device  remains  un- 

30  replaced.  The  end  cap,  particularly  its  end  deck  19 
which  has  contacted  the  skin  of  fingertip  as  shown 
in  Fig.  10  can  hardly  be  removed  therefrom  without 
being  stained  with  the  blood  oozing  from  the  tested 
person.  In  a  case  wherein  a  through-hole  formed 

35  through  the  end  deck  for  passing  the  needle  is 
small  and  tight,  the  possibility  of  the  contamination 
of  end  deck  will  be  much  higher. 

There  may  be  another  case  wherein  one  and 
the  same  finger-pricking  device  is  used  in  common 

40  by  some  persons.  One  of  them  may  be  apt  to  use 
it  only  by  replacing  the  lancet  body  but  without 
sterilizing  the  end  deck  19  of  the  end  cap.  In  such 
an  event,  the  small  cut  in  his  or  her  fingertip  is  very 
likely  to  come  into  contact  with  the  blood  of  the 

45  other  persons  who  have  used  that  device  to  take 
their  blood  samples.  If  said  other  persons  were 
carriers  of  AIDS  virus  or  B-virus  of  hepatitis,  the 
one  person  who  thereafter  uses  the  same  device 
would  possibly  be  infected  with  the  virus  of  said 

50  disease.  Thus,  the  finger-pricking  device  must  be 
used  with  the  greatest  possible  care.  Further,  there 
is  another  problem  that  the  sticking  or  residual 
blood  of  a  person  who  used  the  device  before 
another  person  would  occasionally  be  mixed  with 

55  the  newly  taken  blood  sample  to  thereby  disable 
accurate  blood  tests. 

The  end  cap  of  the  finger-pricking  device  may 
be  renewed  every  time  when  a  blood  sample  is 
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taken,  in  order  to  avoid  such  an  infection  or  con- 
tamination.  According  to  a  proposal  which  was 
made,  the  lancet  is  built  in  each  end  cap  when  it  is 
manufactured.  This  end  cap  with  its  internal  lancet 
will  be  replaced  with  a  new  one  whenever  used  for 
sampling  of  blood.  An  example  of  blood  sampling 
devices  of  this  type  is  disclosed  on  the  Patent 
Laying-Open  Gazette  Hei.  3-30757  and  are  put  in 
the  market  by  Miles  Corporation  (U.S.A.).  This  pro- 
posed  device  is  however  somewhat  complicated 
and  sophisticated  in  its  structure  so  that  its  higher 
price  would  cause  an  additional  expense  to  users. 

The  finger-pricking  device  shown  in  Fig.  10  will 
bring  about  a  still  further  problem  when  it  is  used. 
After  used  to  take  a  blood  sample,  the  end  cap  15 
has  to  be  removed  to  expose  the  lancet  body  5  in 
order  to  manually  detach  it  from  the  lancet  holder 
13.  The  needle  end  3  thus  exposed  will  possibly 
pierce  the  skin  of  an  operator  removing  the  lancet 
body  5,  or  come  into  contact  with  his  or  her  wound. 
The  blood  which  has  oozed  out  of  a  patient  and  is 
sticking  to  the  needle  end  will  cause  the  aforemen- 
tioned  virus  infection  between  the  operator  and  the 
patient,  if  they  are  not  the  same  person  (as  is  the 
case  in  the  tests  carried  out  within  a  hospital). 

It  is  a  still  another  problem  that,  when  the 
bloodstained  lancets  are  discarded  as  they  are,  the 
needle  ends  may  cause  a  danger  of  injuring  those 
who  handle  same,  also  resulting  in  the  infection  of 
virus. 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention,  which  was 
made  in  view  of  the  aforementioned  problems,  is 
therefore  to  provide  a  lancet  or  apparatus  which  is 
easy  to  use,  free  from  any  hygienic  problem  such 
as  the  infection  when  taking  a  blood  sample,  and 
also  can  be  discarded  safe  after  use. 

This  object  is  achieved  in  the  present  invention 
by  providing  a  blood  collecting  apparatus  which 
comprises  in  general:  a  lancet  comprising  a  lancet 
body  and  a  protector,  with  the  lancet  body  having  a 
protruding  needle  end  which  is  received  and  pro- 
tected  by  the  protector;  a  pricking  device  holding  in 
place  the  lancet  body  in  such  a  state  that  the 
needle  end  can  be  ejected  to  pierce  a  human  body 
portion  from  which  a  blood  sample  is  to  be  taken; 
an  end  cap  having  opposite  ends  and  securable  at 
one  of  the  ends  to  the  pricking  device  such  that  the 
lancet  body  on  said  device  is  kept  in  position  to 
take  in  the  blood  sample,  the  end  cap  also  having 
at  its  other  end  an  opening  through  which  the 
needle  end  can  advance  outward  when  the  lancet 
is  ejected;  the  lancet  body  comprising  a  first  lock- 
ing  means  and  an  arm  means,  whereas  the  end 
cap  has  an  inside  formed  with  a  first  lockable 
means  cooperatable  with  the  first  locking  means  as 

well  as  a  second  lockable  means  cooperatable  with 
the  arm  means;  the  locking  and  lockable  means 
and  the  arm  means  being  shaped  such  that,  with 
the  lancet  body  being  attached  to  the  pricking 

5  device  and  when  covered  with  the  end  cap  so  as  to 
be  ready  for  the  blood  collecting,  the  first  locking 
means  of  the  lancet  body  snaps  ahead  and  over 
the  first  lockable  means  of  the  end  cap  to  thereby 
take  its  position  therein,  wherein  the  arm  means  is 

io  elastically  yieldable  to  be  deformed  to  allow  the 
needle  end  of  the  ejected  lancet  body  to  pierce  the 
human  body  portion;  and  the  locking  and  lockable 
means  and  the  arm  means  being  also  configurated 
such  that,  after  the  blood  collecting,  the  arm  means 

is  elastically  recovers  its  undeformed  home  position 
so  as  to  bear  upon  the  second  lockable  means, 
thereby  preventing  the  needle  end  from  taking  its 
exposed  position  out  of  the  opening  at  the  other 
end  of  the  end  cap,  wherein  the  first  locking  means 

20  cooperates  with  the  first  lockable  means  in  such  a 
manner  that  the  lance  body  is  prevented  from 
slipping  off  the  end  cap  through  the  one  end  there- 
of,  and  thus  is  held  in  place  within  the  end  cap. 

As  will  now  be  apparent,  the  blood  collecting 
25  apparatus  in  the  present  invention  is  basically  com- 

posed  of  three  parts,  that  is  the  lancet,  the  pricking 
device  and  the  end  cap.  Their  structures  will  be 
described  below  in  more  detail. 

The  lancet  of  the  blood  collecting  apparatus  in 
30  the  invention  comprises  the  lancet  body  and  the 

protector  for  the  needle  end.  The  lancet  body  itself 
comprises  a  needle  having  a  diameter  of  about  0.5 
-  0.8  mm  adapted  to  pierce  a  human  body  portion 
where  a  blood  sample  is  to  be  taken.  The  pointed 

35  needle  end  of  said  needle  protrudes  by  a  certain 
distance,  for  example  about  3.1  -  3.3  mm,  which 
distance  is  suited  to  pierce  the  body  portion. 

The  lancet  needle  employed  in  the  present 
invention  is  of  such  a  shape  as  adapted  to  form  a 

40  small  cut  or  wound  in  a  person's  body  portion  so 
that  the  blood  oozing  therefrom  may  be  collected 
for  his  or  her  blood  test.  Thus,  the  needle  may  be 
any  one  of  the  known  conventional  types  which 
have  been  employed  and  combined  with  the  prick- 

45  ing  devices.  For  example,  it  may  has  such  an  acute 
end  as  disclosed  on  Japanese  Patent  Laying-Open 
Gazette  Sho.  60-63040.  The  lancet  body  in  the 
invention  carries  the  needle  so  that  at  least  the 
acute  end  thereof  is  exposed. 

50  The  lancet  body  has  also  a  fixing  means  effec- 
tive  to  fix  the  lancet  body  on  the  pricking  device. 
The  fixing  means  may  preferably  be  positioned  at 
or  near  the  body's  end  opposite  to  the  needle.  The 
pricking  device  generally  comprises  an  ejecting 

55  means  which  holds  and  ejects  the  lancet  body. 
Therefore,  the  ejecting  means  has  a  holding  por- 
tion,  which  cooperates  with  the  fixing  means  to 
attach  the  lancet  body  onto  said  device.  As  de- 
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scribed  above  regarding  the  prior  art,  each  of  the 
commercially  available  finger-pricking  devices  are 
designed  such  that  the  lancet  body  can  be 
snapped  on  the  holding  portion  of  the  ejecting 
means.  Accordingly,  the  lancet  body  in  the  inven- 
tion  need  not  be  specially  designed  insofar  as  it 
can  be  fitted  in  the  holding  means.  In  other  words, 
it  suffices  that  the  lancet  body's  end  (that  is,  the 
fixing  means  located  there)  is  of  such  a  dimension 
relative  to  the  holding  portion  of  the  device's  ejec- 
ting  means  that  they  can  be  "press-fitted"  to  each 
other. 

The  lancet  body  in  the  apparatus  of  the 
present  invention  has  the  first  locking  means  and 
the  arm  means  which  respectively  engageable  with 
the  first  and  second  lockable  means  formed  on  the 
inner  surface  of  the  end  cap.  Details  of  this  struc- 
ture  will  be  given  hereinafter. 

The  lancet  of  the  apparatus  is  formed  with  the 
protector,  which  protects  and  isolates  the  protrud- 
ing  needle  end  from  outside  articles  so  as  to  pre- 
vent  it  from  becoming  contaminated  with  any  for- 
eign  substance,  until  the  lancet  body  is  mounted 
on  the  pricking  device. 

The  needle  end  of  the  unused  lancet  is  located 
inside  (i.e.,  inserted  in,  embedded  in,  forced 
through  or  otherwise  held  in)  the  protector,  and 
therefore  at  least  the  acute  extremity  or  preferably 
the  entirety  of  the  needle  end  projected  from  the 
lancet  body  is  kept  safe.  In  order  to  protect  or 
isolate  the  entirety  of  said  needle  end  from  the 
outside,  the  protector  may  preferably  be  integral 
with  the  lancet  body.  Any  appropriate  plastics  in- 
cluding  a  polyethylene  and  a  polypropylene  may 
be  used  to  mold  the  lancet  body  integral  with  the 
protector,  desirably  in  such  a  state  that  they  can  be 
"twisted  off"  one  another. 

In  a  preferable  embodiment  of  the  invention, 
the  protector  has  a  lug  integral  therewith  and  fit- 
table  in  the  opening  of  the  end  cap  when  the 
needle  end  advances  through  said  opening  to  take 
a  blood  sample.  The  lug  may  be  a  protrusion  of 
such  a  shape  and  size  as  being  snapped  in  the 
opening  of  said  end  cap. 

Any  of  the  commercially  available  "finger-prick- 
ing  devices"  suffices  as  the  pricking  device  in  the 
apparatus  of  the  invention.  Those  conventional 
pricking  devices  are  constructed  such  that  the  lan- 
cet  body  is  held  in  place  and  can  be  ejected 
towards  a  human  body  portion  from  which  the 
blood  sample  is  taken.  In  detail,  the  pricking  device 
comprises  the  ejecting  means  with  a  portion  hold- 
ing  the  lancet  body,  which  or  whose  end  may 
preferably  be  "pressfitted"  in  the  portion. 

The  ejecting  means  may  generally  be  incor- 
porated  in  combination  with  a  suitable  resilient 
member  which  acts  to  eject  the  lancet  body  at- 
tached  to  the  device.  The  resilient  or  spring  mem- 

ber  is  locked  in  its  compressed  state  before  ejec- 
tion  the  lancet  body,  but  can  be  released  to  take  its 
uncompressed  state  to  thereby  forces  said  body 
towards  a  person's  body  portion.  Upon  piercing  it, 

5  the  ejecting  means  will  automatically  be  retracted  a 
certain  distance  away  from  the  pierced  portion. 
Since  the  marketed  finger-pricking  devices  are  de- 
signed  to  receive  almost  any  of  the  also  marketed 
lancets,  the  apparatus  of  the  invention  employs 

io  such  a  finger-pricking  device. 
In  use,  the  lancet  is  attached  at  first  to  the 

holding  portion  (or  "holder")  of  ejecting  means  in 
the  pricking  device,  then  the  protector  will  be  taken 
off  the  lancet  so  that  the  end  cap  is  successively 

is  set  on  said  device.  The  engagement  of  the  end 
cap  with  the  pricking  device  may  be  effected  for 
example  by  screwing,  snapping  or  press-fitting  the 
cap  into  its  place.  With  the  end  cap  attached  to  the 
pricking  device,  lancet  body  remains  until  use  in  its 

20  entirety  within  said  cap. 
The  end  cap  has  the  opening  for  passing  the 

needle  end  through  it  towards  the  blood-collected 
body  portion,  at  its  end  opposite  to  it  other  end 
engageable  with  the  pricking  device.  It  is  to  be 

25  noted  that  only  the  protruding  needle  end  of  the 
lancet  ejected  from  the  device  can  advance 
through  the  opening,  which  is  at  that  time  in  con- 
tact  with  said  human  body  portion.  The  opening 
may  be  of  any  suitable  size  and  shape,  and  typi- 

30  cally  but  not  delimitedly  be  a  circular  hole  having  a 
diameter  of  3  -  5  mm.  Such  an  opening  may  be 
formed  at  and  through  a  flat  end  surface  of  the  end 
cap,  or  alternatively  at  a  recessed  end  surface  in 
another  embodiment  wherein  the  recessed  surface 

35  will  be  located  about  2  -  3  mm  behind  the  flat  end 
in  consideration  of  the  thickness  thereof. 

As  mentioned  above,  the  lancet  has  the  first 
locking  means  engageable  with  the  first  locked 
means  formed  inside  the  end  cap.  The  location  and 

40  shape  of  the  first  locking  and  lockable  means  are 
selected  such  that,  when  the  lancet  body  and  the 
end  cap  are  attached  to  the  pricking  device  in  this 
order  before  use,  the  first  locking  means  snaps 
over  the  first  lockable  means  whereby  the  said 

45  body  is  retained  in  the  end  cap  and  ready  for  the 
blood  sampling.  However,  after  use,  the  first  lock- 
ing  means  on  the  lancet  body  cannot  snap  back 
over  the  first  lockable  means  in  the  cap.  Once  the 
first  locking  means  come  into  engagement  with  the 

50  first  lockable  means  to  set  the  cap  on  the  device, 
the  lancet  body  can  never  slip  off  said  cap  through 
its  one  end  located  opposite  to  the  front  opening  at 
its  one  end. 

A  preferable  example  of  the  combination  of  the 
55  first  locking  and  lockable  means  is  as  follows.  A 

deformable  (for  example,  flexible  or  resilient)  ta- 
pered  portion  may  be  formed  circumferentially  of, 
inside  and  integral  with,  the  end  cap,  so  as  to 

4 
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provide  the  first  lockable  means  therein.  The  ta- 
pered  portion  has  (a)  surface(s)  tapered  and  ex- 
tending  a  proper  distance  longitudinally  of  said 
cap,  and  each  or  one  of  the  tapered  surfaces  has 
an  inner  diameter  reducing  towards  the  opening  so 
that  it  may  be  called  a  "guiding  portion".  As  for  the 
first  locking  means,  it  may  be  (a)  protrusion(s) 
which  is(are)  formed  on  the  outer  surface  of  the 
lancet  body  and  whose  diameter  (that  is,  the  diam- 
eter  of  an  imaginary  circumcircle  of  the  lancet 
body,  corresponding  to  the  maximum  outer  diam- 
eter  of  this  locking  means)  is  slightly  larger  than 
the  minimum  inner  diameter  of  the  tapered  portion 
(i.e.,  the  first  lockable  means)  of  the  end  cap.  The 
first  locking  means  may  preferably  have  at  its  one 
side  a  "guiding  portion"  facing  the  opening  (and 
substantially  lacks  such  a  portion  at  its  other  side). 

Although  both  the  first  locking  and  lockable 
means  have  the  "guiding  portions"  in  the  embodi- 
ment  described,  either  the  locking  means  or  the 
lockable  means  (for  example  only  the  latter  as 
described  above)  may  comprise  such  a  portion. 
Alternatively,  the  first  locking  means  has  the  "guid- 
ing  portion",  while  it  is  dispensed  with  for  the  first 
lockable  means  and  merely  a  reduced  diameter 
flange-like  portion  may  instead  be  formed  to  pro- 
trude  from  the  inner  surface  of  said  cap.  The  most 
desirable  design  as  to  the  "guiding  portion(s)"  may 
be  selected  taking  into  account  the  deformability 
(i.e.,  flexibility  or  resiliency)  of  the  employed  ma- 
terial  and  the  difference  between  the  maximum 
diameter  of  the  first  locking  means  on  the  lancet 
body  and  the  minimum  diameter  of  the  first  loc- 
kable  means  in  the  end  cap.  In  a  case  wherein  the 
difference  in  diameter  is  small  or  the  flexibility  of 
the  material  is  high,  it  is  not  necessary  for  both  the 
locking  and  lockable  means  are  formed  with  the 
"guiding  portion". 

Thus,  the  end  cap  can  easily  be  mounted  on 
the  pricking  device  even  if  the  maximum  diameter 
of  the  first  locking  means  on  the  lancet  body  is 
significantly  larger  than  the  minimum  diameter  of 
the  first  lockable  means  in  the  end  cap.  This  is 
because  an  external  force  applied  to  the  end  cap 
(e.g.,  for  pushing  it  towards  the  device)  will  cause  a 
slight  but  sufficient  deformation  of  the  first  locking 
and/or  lockable  means,  so  that  the  former  is  forced 
to  snap  over  the  latter.  It  is  noted  in  this  regard  that 
those  locking  and  lockable  means  are  made  of  an 
elastic  and  flexible  material.  It  is  further  noted  that, 
after  a  blood  sample  will  have  been  taken,  the 
lancet  body  cannot  be  withdrawn  from  the  end  cap 
through  its  end  opposite  to  the  front  opening.  This 
is  because  the  first  locking  means  abuts  at  its  one 
side  devoid  of  the  tapered  portion  against  the  loc- 
kable  means,  and  is  prevented  from  snapping  over 
it  backward. 

Due  to  such  a  structure,  the  end  cap  retaining 
therein  the  lancet  body  will  be  disengaged  together 
with  said  body  from  the  pricking  device  (whereby 
the  lancet  body  is  pulled  out  of  the  holding  portion 

5  of  the  ejecting  means  in  said  device).  In  this  dis- 
engaged  state  of  the  end  cap,  the  lancet  body 
cannot  be  eventually  separated  therefrom. 

It  is  necessary  for  the  first  locking  means  to 
come  into  engagement  with  at  least  one  portion  of 

io  the  circumferential  first  lockable  means.  In  other 
words,  if  the  first  lockable  means  continuously  ex- 
tends  around  the  inner  periphery  of  the  end  cap, 
then  the  locking  means  need  not  contact  the  en- 
tirety  of  the  lockable  means.  Thus,  it  will  suffice 

is  that  when  seen  in  a  plane  perpendicular  to  the 
direction  of  ejection  two  opposite  portions  (e.g.,  at 
regular  angular  intervals  of  180°),  four  portions 
(e.g.,  at  said  intervals  of  90°)  or  six  portions  (e.g., 
at  said  intervals  of  60  °  )  of  the  lockable  means  do 

20  abut  the  locking  means. 
It  may  also  be  possible  that,  contrary  to  the 

just  described  structural  feature,  the  first  locking 
means  extends  all  around  the  outer  periphery  of 
the  lancet  body  so  that  it  can  contact  a  plurality  of 

25  spaced  parts  constituting  the  first  lockable  means. 
In  order  to  ensure  the  above-described  func- 

tions  of  the  first  locking  and  lockable  means,  the 
lancet  and  the  end  cap  may  preferably  be  made  of 
a  suitable  plastics  such  as  a  polyethylene  or  poly- 

30  propylene,  and  more  desirably,  each  of  them  being 
formed  as  an  integral  article.  Those  materials  are 
also  advantageous  since  they  are  easy  to  mold. 
Preferably,  the  difference  ("Dl"  -  "D2")  between 
the  maximum  diameter  of  the  locking  means  (in- 

35  dicated  by  "D1  "  in  Fig.2)  and  the  minimum  diam- 
eter  of  the  lockable  means  (indicated  by  "D2"  in 
Fig.  3)  may  usually  be  set  at  about  0.3  -  0.4  mm. 

The  apparatus  in  the  invention  is  constructed 
such  that,  as  already  mentioned  above,  the  lancet 

40  body  has  the  arm  means  whereas  the  end  cap  has 
the  second  lockable  means  cooperatable  with  the 
arm  means.  This  arm  means  which  has  to  elas- 
tically  change  and  recover  its  shape  may  be 
formed  of  the  same  material  as  the  lancet  body 

45  and  integral  therewith.  The  shape  and  relative  posi- 
tions  of  those  arm  means  and  the  second  lockable 
means  are  as  follows.  When  the  lancet  body  which 
has  been  used  to  take  a  blood  sample  is  dis- 
engaged  from  the  holding,  the  lancet  body  is  mov- 

50  able  a  given  distance  axially  of  and  within  the  end 
cap.  The  arm  means  will  cooperate  at  that  time 
with  the  second  lockable  means  so  that  the  needle 
end  is  prevented  from  protruding  through  and  out 
of  the  opening  of  said  cap.  It  is  preferable  that  the 

55  arm  means  and  the  second  locking  means  are 
formed  integral  with  the  lancet  body  and  the  end 
cap,  respectively. 

5 
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The  arm  means  is  provided  usually  in  the  form 
of  protrusions  extending  sideways  from  the  lancet 
body,  and  they  may  be  of  a  rod-like,  columnar  or 
wall-like  shape.  Typically,  each  of  the  protrusions  is 
columnar  and  has  a  rectangular  cross  section  per- 
pendicular  to  the  direction  in  which  they  extend, 
with  the  cross  section  being  defined  with  a  pair  of 
longer  sides  extending  peripherally  of  said  lancet 
body  and  with  a  pair  of  shorter  sides  extending 
axially  thereof. 

Further,  each  protrusion  of  the  arm  means  may 
have  at  its  tip  end  a  curved  portion  which  will 
reduce  the  frictional  resistance  imparted  to  the  arm 
means  by  the  second  lockable  means  when  the 
lancet  body  is  ejected.  In  detail,  the  curved  portion 
may  be  a  transversal  columnar  portion  (being  not 
necessarily  of  an  ideally  columnar  but  partially  col- 
umnar  shape  as  shown  in  the  drawings,  and  also 
including  a  semi-columnar  shape  which  may  be 
rounded  along  the  inner  periphery  of  the  end  cap). 
Alternatively,  the  curved  portion  may  be  of  a 
spherical  shape  (including  a  partially  spherical 
shape  such  as  a  semispherical  one). 

In  order  to  ensure  the  functions  of  such  arm 
means  and  second  lockable  means,  the  following 
structural  features  are  preferred  herein  for  them. 
The  second  lockable  means  on  the  inner  surface  of 
the  end  cap  may  be  a  tapered  portion  extending 
around  it  and  longitudinally  thereof  a  given  distance 
leading  to  the  front  opening  and  having  a  diameter 
reduced  towards  it.  On  the  other  hand,  the  arm 
means  may  be  the  protrusions  whose  tip  ends 
forms  an  imaginary  circle  having  an  outer  diameter 
(i.e.,  the  diameter  of  the  circumcircle  of  the  second 
lockable  means)  which  is  equal  to  an  inner  diam- 
eter  of  a  given  cross  section  of  the  end  cap's 
tapered  portion  (with  the  given  cross  section  being 
taken  by  cutting  it  along  a  given  plane  perpendicu- 
lar  to  the  axis  of  the  end  cap). 

According  to  this  structure,  the  arm  means  is  in 
contact  with  the  second  lockable  means,  which 
however  does  not  change  its  shape  unless  such  a 
strong  external  force  as  that  imparted  when  ejec- 
ting  the  lancet  body  is  imparted  thereto  by  the 
pricking  device.  Thus,  even  if  the  lancet  body  is 
made  free  within  the  end  cap,  the  engagement  of 
the  arm  means  with  second  lockable  means  will 
hinder  the  lancet  body  from  advancing  beyond  a 
limit  (this  state  being  referred  to  as  "stationary 
state  or  position"  for  the  sake  of  convenience). 
When  the  strong  force  is  applied  for  the  ejection  of 
lancet  body,  the  arm  means  contacting  the  second 
lockable  means  will  however  change  its  shape  due 
to  its  elasticity.  As  a  result,  the  lancet  body  can 
move  ahead  further  from  the  stationary  position 
towards  the  front  opening.  The  needle  end  is  thus 
allowed  to  project  through  the  opening  (to  thereby 
pierce  the  human  body  portion  if  it  is  there  for 

taking  a  blood  sample).  Subsequently,  the  pricking 
device  retracts  the  lancet  body  whose  needle  end 
has  pricked  the  human  body  portion,  and  simulta- 
neously  and  elastically  the  arm  means  recovers  its 

5  undeformed  shape. 
In  order  that  the  arm  means  and  second  loc- 

kable  means  may  cooperate  in  the  described  man- 
ner,  the  position  of  one  of  them  relative  to  the 
other,  the  angle  of  the  tapered  portion  and  the 

io  height  of  the  protruding  arm  means  must  be  ar- 
ranged  appropriately  taking  into  account  the  elastic 
deformation  and  the  recovery  of  undeformed 
shape.  This  arrangement  to  ensure  the  described 
function  of  those  means  would  be  easy  to  those 

is  who  are  skilled  in  the  art. 
It  will  be  understood  that  the  length  and  the 

angle  of  the  tapered  portion  in  the  end  cap  not  only 
affect  one  another  but  also  depend  upon  the  elas- 
ticity  and  the  height  of  the  arm  means  on  the 

20  lancet  body.  The  tapered  portion  usually  extends 
about  8-11  mm  axially  of  the  end  cap,  with  said 
portion  being  oblique  by  about  8°  -  11  °  relative  to 
the  axis  of  said  cap,  though  not  limited  to  such  a 
dimension.  The  arm  means  usually  protrude  about 

25  1  .7  -  2.0  mm  from  the  outer  surface  of  the  lancet 
body,  though  not  limited  thereto,  but  may  vary 
depending  upon  their  shape  and  particularly  de- 
pending  upon  their  material. 

The  arm  means,  which  are  of  arm-like  mem- 
30  bers  designed  to  protrude  from  the  lancet  body 

and  into  contact  with  the  second  lockable  means, 
must  elastically  change  their  shape  so  as  not  to 
hinder  the  ejected  lancet  body  from  moving  to- 
wards  the  front  opening  (and  the  human  body 

35  portion  in  contact  therewith).  Therefore,  the  arm 
means  are  made  of  such  an  elastic  material  (e.g., 
polyethylene  or  polypropylene)  as  facilitating  their 
change  in  shape.  Further,  the  arm  means  may 
preferably  be  oblique  relative  to  the  axis  of  the 

40  lancet  body,  by  for  example  70  °  -  90  °  ,  and  more 
desirably  by  90  °  .  This  angle  refers  to  an  angle 
measured  at  a  side  opposite  to  the  needle  end  and 
between  each  arm-like  member  and  the  axis  of 
lancet  body. 

45  In  another  embodiment,  the  second  lockable 
means  may  be  (a)  stepped  portion(s)  formed  in  the 
end  cap  so  as  to  be  substantially  equivalent  in 
function  to  a  hypothetical  tapered  portion  whose 
angle  is  90°.  Likewise  in  this  modification,  the  arm 

50  means  will  come  into  contact  with  the  second  loc- 
kable  means  and  be  elastically  deformed  to  allow 
the  needle  end  of  the  ejected  lancet  body  to  pro- 
ject  out  of  the  opening.  After  sampling  a  blood,  this 
arm  means  (with  no  external  force  being  applied 

55  thereto)  also  recovers  its  natural  shape  to  prevent 
any  undesired  movement  of  the  lancet  body.  In- 
stead  of  the  stepped  portion  as  the  second  loc- 
kable  means,  either  a  single  or  a  plurality  of  ridge- 

6 
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like  portions  can  be  formed  all  around  or  intermit- 
tently  along  the  inner  periphery  of  said  end  cap,  on 
the  condition  that  the  ridge-like  portion(s)  be  surely 
contactable  with  the  arm  means. 

In  a  further  preferable  embodiment,  the  open- 
ing  of  the  end  cap  is  of  a  shape  closely  en- 
gageable  with  the  lug  which,  as  described  above, 
may  be  formed  at  the  front  extremity  of  the  protec- 
tor  for  the  needle  end.  In  this  case,  there  is  pro- 
vided  a  preferable  complementary  relation  between 
the  opening  and  the  lug  with  respect  to  their  shape 
and  size.  It  is  repeatedly  noted  here  that  the  lancet 
body  which  has  been  removed  from  the  pricking 
device  after  the  sampling  of  blood  is  able  to  move 
a  certain  distance  within  the  end  cap,  though  the 
cooperating  first  locking  and  lockable  means  ren- 
der  it  unable  to  slip  off  through  its  rear  opening 
facing  the  device.  Therefore,  the  needle  end  of  the 
lancet  body  rocking  within  the  cap  is  likely  to  come 
very  close  to  the  opening.  The  further  embodiment 
described  here  is  advantageous  in  that  the  opening 
is  substantially  closed  with  the  lug  and  the  interior 
of  the  cap  is  isolated  from  the  exterior.  Thus,  the 
used  lancet  body  can  be  thrown  away  together  with 
the  end  cap,  much  safer  than  the  prior  art  lancets. 

From  a  different  aspect  of  the  present  inven- 
tion,  it  provides  not  only  the  apparatus  in  its  en- 
tirety  but  also  separately  the  lancet  and/or  the  end 
cap  used  therein. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  diagrammatic  side  elevation  of  a 
lancet  in  an  embodiment  of  the  invention; 
Fig.  2  is  a  diagrammatic  plan  view  of  the  lancet; 
Fig.  3  is  a  cross  section  of  an  end  cap  em- 
ployed  in  the  embodiment; 
Fig.  4  is  a  diagrammatic  perspective  view  of  the 
lancet  in  the  embodiment; 
Fig.  5  is  a  perspective  view  showing  diagram- 
matically  but  partly  in  cross  section  a  blood 
collecting  apparatus,  with  the  apparatus  being  in 
use  and  at  a  step  therein; 
Fig.  6  is  a  perspective  view  showing  diagram- 
matically  and  partly  in  cross  section  the  appara- 
tus  in  use  and  at  another  step; 
Fig.  7  is  a  similar  perspective  view  of  the  ap- 
paratus  in  use  and  at  still  another  step; 
Fig.  8  is  also  a  perspective  view  of  the  appara- 
tus  after  use  and  in  its  discarded  state; 
Fig.  9  is  a  side  elevation  diagrammatically  show- 
ing  a  prior  art  lancet;  and 
Fig.  10  is  another  side  elevation  showing  the 
prior  art  lancet  in  use. 

THE  PREFERRED  EMBODIMENTS 

The  preferred  embodiments  of  the  present  in- 
vention  will  be  described  in  detail  referring  to  the 

5  drawings. 
A  lancet  101  in  an  embodiment  is  of  such  a 

structure  as  shown  with  a  side  view  in  Fig.  1  and  a 
plan  view  in  Fig.  2.  The  lancet  101  comprises  a 
lancet  body  102  and  a  needle  end  103.  The  illus- 

io  trated  lancet  body  102  and  the  needle  end  103  are 
formed  for  example  by  molding  a  plastics,  and  are 
integral  with  but  separable  from  one  another  at  104 
in  the  so-called  "twist-off"  manner.  The  lancet 
body  102  has  at  its  end  a  needle  end  105  jutting 

is  forth  therefrom.  With  the  protector  103  twisted  off 
the  lancet  body,  the  needle  end  105  will  be  ex- 
posed  to  protrude  outwardly. 

The  lancet  body  102  is  formed  with  an  adapter 
portion  106  securable  to  a  holding  portion  (not 

20  shown  but  corresponding  to  the  member  13  in  Fig. 
19)  in  the  pricking  device.  The  adapter  portion  106 
is  of  such  a  size  and  shape  as  press-fittable  on 
said  holding  portion  13. 

Further,  the  lancet  body  102  is  provided  with  a 
25  first  locking  means  107  which  is  usually  called  a 

"guiding  member".  This  guiding  member  consists 
of  a  tapered  portion  108  and  a  non-tapered  portion 
109,  wherein  the  tapered  portion  108  has  a  diam- 
eter  reduced  towards  the  needle  end  105.  The  non- 

30  tapered  portion  109  may  however  be  slightly  ta- 
pered  so  long  as  the  first  locking  means  107  en- 
gages  with  a  first  lockable  means  in  an  end  cap 
and  is  surely  retained  therein.  In  other  words,  such 
a  slightly  tapered  portion  109  must  not  allow  the 

35  lancet  body  to  be  easily  withdrawn  by  pulling  its 
end  near  an  end  of  said  end  cap.  The  non-tapered 
or  slightly  tapered  portion  109  is  defined  herein  as 
a  member  which  does  not  effect  the  "guiding  func- 
tion".  In  the  illustrated  embodiment,  the  first  lock- 

40  ing  means  107  consists  of  four  pieces  disposed  at 
regular  angular  intervals  of  90".  Those  four  pieces 
may  alternatively  form  an  integral  member  extend- 
ing  all  around  the  periphery  of  lancet  body  102  (to 
there-assume  a  conical  shape  with  an  oblique  sur- 

45  face).  More  preferably,  the  first  locking  means  may 
be  composed  of  for  example  four,  two  or  more 
pieces  which  are  spaced  apart  circumferentially  of 
the  lancet  body  in  such  a  state  as  arranged  in  a 
plane  perpendicular  to  the  body's  axis  at  regular 

50  intervals  of  90°  or  180°,  respectively,  around  the 
needle  end's  center. 

The  "guiding"  tapered  portion  108  of  the  first 
locking  means  107  acts  in  a  desirable  manner,  and 
particularly  cooperates  with  the  first  lockable 

55  means  formed  in  the  end  cap  as  described  later  so 
that  it  can  smoothly  be  attached  to  the  pricking 
device.  Thus,  the  first  locking  means  snaps  over 
the  first  lockable  means  107  whereby  the  lancet 
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body  advances  forward  a  distance  to  take  its  posi- 
tion  ready  for  the  sampling  of  blood.  On  the  other 
hand,  as  the  lancet  body  is  retracted  after  the 
sampling,  the  non-tapered  "non-guiding"  portion 
109  will  collide  with  the  first  lockable  means  of  the 
end  cap.  In  this  way  the  lancet  body  is  securely 
retained  within  the  end  cap  while  and  even  after 
the  cap  is  pulled  off  the  pricking  device  so  as  to 
disengage  said  body  from  the  holding  portion  of 
said  device. 

The  lancet  body  102  further  comprises  an  arm 
means  113  which  in  the  illustrated  example  is 
composed  of  columnar  members  jutting  substan- 
tially  perpendicular  to  and  side  ways  from  the 
lancet  body  102.  As  described  above,  the  arm 
means  need  not  be  strictly  perpendicular  to  said 
body,  but  their  surfaces  not  facing  the  needle  end 
may  extend  at  an  angle  ("alpha"  in  Fig.  2)  of  for 
example  about  70  °  -90  °  ,  or  greater  than  90  °  a 
little,  but  more  preferably  go,  relative  to  the  axis  of 
the  lancet  body.  The  thickness  (i.e.,  length  along 
said  axis),  the  peripheral  length,  as  well  as  the 
height  (i.e.,  the  distance  between  each  member' 
summit  and  the  outer  surface  of  the  body)  of  said 
means  may  be  designed  appropriate  in  view  of  the 
material  property  in  order  to  adjust  their  deforma- 
tion  and  recovery. 

For  the  lancet  for  use  with  the  conventional 
pricking  device  is,  or  the  arm  means  or  its  constitu- 
ent  members  are,  0.6  -  0.8  mm  in  thickness,  1.3  - 
1.6  mm  in  length  and  1.7  -  2.0  mm  in  height.  The 
tip  end  of  each  illustrated  member  of  the  arm 
means  113  is  of  a  columnar  shape. 

Although  two  constituent  members  of  illustrated 
arm  means  113  are  disposed  around  the  lancet 
body  at  regular  intervals  of  180°,  more  members 
may  constitute  the  means,  provided  that  the  sec- 
ond  lockable  means  can  cooperate  with  said  arm 
means  so  that  the  end  cap  may  fully  enclose  the 
needle  end  which  has  pierced  the  human  skin  for 
the  sampling  of  blood.  In  preferable  examples,  four 
members  as  illustrated  or  two  members  are  formed 
around  the  lancet  body  respectively  at  regular  in- 
tervals  of  90°  or  180°  about  the  center  of  the 
needle  end,  when  seen  in  a  plane  perpendicular  to 
the  lancet  body.  The  number  of  the  constituent 
members  must  be  reconciled  with  the  deformability 
and  must  not  render  it  difficult  to  eject  the  molded 
lancet  body  out  of  a  molding  apparatus. 

The  protector  103,  which  is  formed  integral 
with  the  lancet  and  protects  the  needle  end,  prefer- 
ably  has  a  lug  110  fittable  in  the  opening  through 
the  end  cap.  In  the  illustrated  example,  the  lug  110 
is  slightly  enlarged  in  diameter  at  a  region  adjacent 
to  its  end  surface.  In  order  to  retain  in  place  the  lug 
once  fitted  in  the  opening,  the  "snap-fitting"  is 
more  preferable  than  "pressfitting"  though  the  lat- 
ter  is  also  employable. 

The  end  cap  121  is  of  a  structure  in  its  longitu- 
dinal  cross  section  as  schematically  shown  in  Fig. 
3,  and  has  in  its  interior  the  first  lockable  means 
122  disposed  inside  as  well  as  the  opening  123  as 

5  referred  to  above.  When  the  end  cap  is  attached  to 
the  pricking  device  already  carrying  the  lancet 
body  102,  the  first  locking  means  107  can  snap 
over  the  first  lockable  means  122  and  be  accom- 
modated  in  the  end  cap,  by  virtue  of  the  position 

io  and  shape  of  said  lockable  means.  In  this  connec- 
tion,  the  first  lockable  means  122  is  preferably 
formed  with  a  similar  "guiding"  tapered  portion  124 
facing  the  aforementioned  tapered  portion  108  of 
the  lancet  body.  With  the  end  cap  being  set  in 

is  place,  the  first  lockable  means  122  must  be  either 
in  contact  with  or  adjacent  to  the  non-tapered  por- 
tion  109  of  the  first  locking  means  107. 

By  providing  both  the  lancet  body  and  the  end 
cap  with  the  tapered  portions  108  and  124,  respec- 

20  tively,  the  first  locking  means  107  of  said  body  can 
smoothly  click  over  the  first  lockable  means  122  of 
said  cap  and  further  advance  towards  the  opening 
123. 

The  angle  of  the  end  cap's  tapered  portion  124 
25  of  the  lockable  means  (i.e.,  the  angle  of  its  inclined 

surface)  may  be  altered  appropriate  corresponding 
to  the  angle  of  the  lancet  body's  tapered  portion 
108  of  the  locking  portion.  A  further  factor  which  is 
to  be  taken  into  account  for  this  purpose  are  the 

30  materials  of  the  end  cap  and  the  lancet  body, 
particularly  their  locking  and  lockable  means.  A  still 
further  factor  is  the  difference  between  the  maxi- 
mum  outer  diameter  of  the  locking  means  and  the 
minimum  inner  diameter  of  the  lockable  means.  In 

35  any  case,  the  lancet  body's  locking  means  must 
click  over  the  lockable  means  in  the  end  cap  which 
is  then  being  engaged  with  the  pricking  device,  but 
must  not  move  backward  beyond  the  lockable 
means  after  the  blood  sample  has  been  taken. 

40  Generally,  the  angle  ("beta"  in  Fig.  2)  of  the  ta- 
pered  portion  of  the  first  locking  means  is  about 
20  °  -  35  °  ,  with  an  angle  about  45  °  -  50  °  being 
chosen  for  the  inclination  of  the  lockable  means' 
tapered  portion.  For  example,  the  angle  (indicated 

45  by  "gamma"  in  Fig.  3)  of  the  tapered  portion  108  is 
30°  for  the  locking  portion,  and  the  angle  of  the 
cooperating  tapered  portion  124  is  45°  for  the 
lockable  portion. 

A  side  125  of  the  lockable  means,  which  will 
50  engage  with  the  non-tapered  portion  109  of  the 

locking  means  107,  is  preferably  not  tapered  to 
prevent  the  lancet  body  from  slipping  off  the  cap. 
However,  the  integral  molding  of  the  end  cap  may 
be  facilitated  by  the  side  125  inclined  at  a  small 

55  angle  (e.g.,  45°  -  50°).  The  same  will  apply  also  to 
the  non-tapered  portion  109  of  the  lancet  body. 

As  will  be  apparent  from  the  foregoing,  both  or 
either  of  the  first  locking  and  lockable  means  may 
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be  formed  with  their  one  sides  tapered  for  the 
smooth  initial  snapping  of  the  former  over  the  lat- 
ter.  In  order  to  stop  the  former  not  to  move  back- 
ward  beyond  the  latter  and  thus  to  retain  the  used 
lancet  body  in  the  end  cap,  both  or  either  of  the 
first  locking  and  lockable  means  may  be  formed 
with  their  other  sides  not  tapered.  Any  of  those 
options  can  be  taken  herein  in  due  consideration  of 
the  difference  in  diameter  between  said  first 
means,  the  material  forming  said  members  and  the 
angle  of  said  tapered  portions. 

The  end  cap  121  has  a  fastenable  portion  126 
opposite  to  the  opening  123,  with  the  portion  126 
serving  as  a  means  to  fix  the  end  cap  on  the 
pricking  device.  In  an  example  shown  in  Fig.  3,  the 
fastening  portion  123  is  of  a  shape  complementing 
the  pricking  device  such  that  the  former  can  be 
press-fitted  on  the  latter.  Alternatively,  the  end  cap 
may  be  threaded  to  the  device  by  means  of  their 
screw-thread  portions  (as  shown  in  Figs.  5  -  8),  or 
be  snapped  on  the  device. 

The  end  cap  in  the  apparatus  of  the  invention 
further  comprises  a  second  lockable  means.  This 
lockable  means  in  an  example  shown  in  Fig.  3  is  a 
tapered  portion  disposed  near  an  end  surface  of 
the  end  cap,  and  the  tapered  portion  is  inclined 
relative  to  the  axis  of  said  cap  at  an  appropriate 
angle  ("omega"  in  Fig.  3).  This  angle  depends  on 
the  shape  and  the  like  of  the  arm  means,  and  is 
usually  from  about  8°  -  11  °  .  The  arm  means  113 
has  to  engage  with  any  of  the  second  lockable 
means'  portions  extending  longitudinally  of  the  lan- 
cet  body. 

In  detail  the  inner  diameter  of  cross  section  of 
the  end  cap  gradually  reduces  towards  the  opening 
so  that  the  arm  means  can  touch  any  predeter- 
mined  portion  of  the  end  cap's  oblique  inner  pe- 
riphery.  The  lancet  body,  to  which  no  force  or  a 
very  weak  force  is  applied,  cannot  advance  beyond 
that  predetermined  portion.  If  a  significant  force  is 
applied  to  the  lancet  body,  then  the  arm  means 
113  will  be  pressed  to  the  end  cap's  inner  surface 
and  deformed  to  an  extent  which  corresponds  to 
the  strength  of  said  force.  Consequently,  the  con- 
tact  portion  of  the  oblique  periphery  will  shift  to  the 
right  in  Fig.  3. 

A  stepped  portion  142  (shown  by  the  broken 
line  in  Fig.  3)  or  a  weir-shaped  portion  143  may  be 
formed,  as  the  second  lockable  means,  on  the 
inner  periphery  of  the  end  cap.  An  lower  half  of 
Fig.  3  shows  a  different  example  than  the  example 
of  the  second  lockable  means  shown  in  an  upper 
half  of  Fig.  3. 

The  end  cap  comprises  at  its  end  the  opening 
123  opposite  to  the  fastenable  portion  126.  This 
opening  123  permits  the  needle  end  of  the  ejected 
lancet  body,  however  in  a  preferable  example  it 
can  be  tightly  closed  with  the  lug  of  the  protector 

which  will  be  separated  from  the  used  lancet.  Al- 
though  the  arm  means  of  lancet  body  detached 
from  the  pricking  device's  holding  portion  does 
cooperate  with  the  second  lockable  means  and 

5  prevents  the  needle  end  from  remaining  exposed, 
it  is  more  desirable  to  shut  the  lancet  body's  nee- 
dle  end  up  in  the  used  end  cap  having  the  opening 
closed  with  the  lug.  The  safety  of  this  apparatus  is 
ensured  in  this  manner,  and  any  dangerous  in- 

io  cident  can  be  avoided.  The  end  plane  127  includ- 
ing  the  opening  123  coincides  with  the  cap's  tip 
end  in  the  example  shown  in  Fig.  3,  but  it  may  be 
recessed  therefrom  by  for  instance  about  2  -  3  mm 
to  thereby  provide  a  dam-like  protrusion,  if  neces- 

15  sary. 
Such  a  dam-like  protrusion  will  eliminate  the 

possible  problems  caused  by  a  blood  drop  which 
appears  around  the  pierced  cut  and  tends  to  stick 
to  the  end  plane  127  when  the  pricking  device  is 

20  used.  The  blood  drop  on  the  tip  end  plane  127  will 
occasionally  be  transferred  to  the  skin  of  an  oper- 
ator,  for  instance  a  nurse  who  has  used  this  ap- 
paratus  for  the  blood  sampling.  This  incident  will 
however  scarcely  take  place  with  the  recessed  end 

25  plane.  In  addition,  another  danger  of  carelessly 
touching  the  bloodstained  needle  will  also  be  di- 
minished,  because  the  used  needle  which  would 
rarely  remain  exposed  through  the  opening  does 
not  jut  beyond  the  dam-like  protrusion  at  the  cap's 

30  extremity. 
Further,  the  dam-like  protrusion  is  useful  to 

control  the  pressure  applied  to  the  skin  portion  so 
that  the  congestion  can  be  intensified  or  lowered. 
The  adjustment  of  collected  amount  of  blood  will 

35  also  be  easier,  since  the  change  in  the  stuffed 
degree  of  skin  portion  in  the  recess  encircled  with 
dam-like  protrusion  does  contribute  to  the  change 
in  the  depth  of  the  cut  or  wound  formed  with  the 
needle  end. 

40  The  operation  of  the  apparatus  will  now  be 
summarized  below  with  reference  to  Figs.  4  to  8. 

The  lancet  101  for  use  to  collect  blood  sam- 
ples  is  offered  in  the  state  whose  perspective  view 
is  shown  in  Fig.  4.  The  fastenable  portion  106  of 

45  the  lancet  body  in  this  sate  is  forced  onto  the 
holding  portion  (similar  to  the  member  13  in  Fig. 
10)  in  the  pricking  device.  Then,  the  protector  103 
is  twisted  off  the  lancet  so  that  the  needle  end  105 
is  exposed. 

50  Subsequent  to  this  step,  the  end  cap  121  is 
threaded  at  its  threaded  portion  132  onto  the  prick- 
ing  device  (not  shown  in  Fig.  5).  As  is  shown  in 
Fig.  5,  which  is  a  perspective  view  showing  those 
members  partly  in  cross  section,  the  first  locking 

55  means  107  of  the  lancet  body  will  accordingly  snap 
over  the  first  lockable  means  122  in  the  end  cap. 
Those  members  in  this  state  are  ready  to  collect  a 
blood  sample.  Although  the  locking  means  107  is 
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illustrated  to  be  in  contact  with  the  lockable  means 
122,  the  former  may  stand  apart  from  but  at  the 
right  of  the  latter. 

Thereafter,  the  end  surface  of  the  cap  is  urged 
toward  the  skin  portion  (not  shown)  where  the 
blood  sample  is  to  be  taken,  before  the  lancet  body 
is  unlocked  and  ejected.  As  seen  in  Fig.  6  showing 
the  ejected  lancet  body  102  which  has  pierced  the 
skin  portion,  the  arm  means  are  in  a  tight  engage- 
ment  with  the  tapered  portion  of  the  end  cap  and 
are  slanting  backward  due  to  their  elasticity  (thus 
reducing  the  angle  "alpha").  Such  a  deformation  of 
the  arm  means  enables  the  projection  of  the  needle 
end  through  the  opening,  and  the  needle  end 
pricks  without  any  difficulty  the  skin  portion. 

Immediately  after  piercing  the  skin  portion,  the 
lancet  body  is  retracted  by  the  pricking  device  so 
as  to  return  to  its  home  position  away  from  the  skin 
portion,  with  the  arm  means  also  recovering  their 
undeformed  shape. 

At  a  further  step,  the  end  cap  121  is  detached 
from  the  pricking  device  131  by  rotating  the  former 
relative  to  the  latter  to  loosen  the  threaded  portion 
132  and  by  subsequently  pulling  the  former  away 
from  the  latter.  During  this  operation,  the  non- 
tapered  portion  109  of  the  first  locking  means  107 
will  collide  with  the  non-tapered  portion  125  of  the 
first  lockable  means  122,  as  shown  in  Fig.  5.  Since 
at  least  one  of  the  locking  and  lockable  means  (or 
both,  as  in  the  illustrated  embodiment)  lacks  the 
"guiding  portion",  the  former  107  cannot  snap  over 
the  latter  122.  Thus,  by  forcibly  pulling  the  end  cap 
121  away  from  the  pricking  device  131,  the  lancet 
body  102  will  be  removed  automatically  from  the 
holding  portion  133  provided  in  said  device. 

In  this  state  shown  in  Fig.  5,  the  first  locking 
means  107  is  stopped  by  the  first  lockable  means 
122  so  as  to  "lock"  the  lancet  body  102  in  place 
not  to  slip  off  the  end  cap  121.  It  will  also  be  seen 
in  Fig.  5  that  the  arm  means  which  have  restored 
their  natural  shape  will,  due  to  a  possible  forward 
displacement,  contact  and  be  stopped  by  a  dif- 
ferent  portion  of  the  slanted  second  lockable 
means.  Fig.  7  shows  that  this  different  portion  is  on 
the  left  of  the  initial  portion  shown  in  Fig.  5.  In  a 
case  wherein  the  lockable  means  is  of  a  stepped 
shape  or  weir-like  shape,  the  displaced  arm  means 
will  contact  the  same  portion  of  the  lockable  means 
as  it  has  originally  done.  In  any  event,  since  the 
needle  end  will  never  project  again  from  the  end 
cap  through  its  opening,  the  danger  of  carelessly 
touching  the  needle  end  is  diminished  to  a  remark- 
able  degree. 

Fig.  8  shows  in  cross  section  the  members 
other  than  the  lancet  body  102  and  illustrates  a 
state  of  the  needle  protector  103  and  its  lug  110, 
which  is  "press-fitted"  in  the  opening  123  in  this 
case  so  as  to  plug  it.  The  plugging  of  said  opening 

may  preferably  precede  the  disengagement  of  the 
end  cap  121  from  the  pricking  device,  whereby  the 
used  needle  end  of  the  lancet  body  can  never 
advance  into  the  opening  to  cause  the  aforemen- 

5  tioned  danger. 
Although  the  state  shown  in  Fig.  7  can  not 

perfectly  preclude  the  danger  of  touching  the  nee- 
dle  end,  the  improved  state  in  Fig.  8  is  free  from 
said  danger  and  enables  a  safer  discarding  of  the 

io  used  lancet  body  enclosed  with  the  end  cap.  Fig.  8 
indicates  a  still  further  important  feature  that  the 
cross  section  of  the  protector  is  equal  to  or  larger 
than  the  end  plane  127  of  the  cap,  so  that  with  the 
110  being  fitted  in  the  opening  123,  the  protector 

is  may  cover  perfect  the  plane  which  will  probably 
carry  a  blood  residue  as  the  cause  of  the  afore- 
mentioned  danger. 

In  summary,  the  apparatus  of  the  invention 
affords  the  following  advantageous: 

20  (1)  that  similarly  to  the  prior  art  lancet  used  with 
the  finger-pricking  device  the  lancet  in  the  in- 
vention  can  be  mounted  on  the  device  before 
covered  with  the  end  cap  and  made  ready  to 
take  a  blood  sample,  and  after  use,  the  lancet 

25  can  be  discarded  safe  because  by  simply  de- 
taching  from  the  device  the  lancet  body  is  kept 
in  the  cap  and  thus  the  needle  end  is  hindered 
from  being  touched; 
(2)  that  due  to  its  simple  structure  the  end  cap 

30  can  be  manufactured  easily  and  at  a  so  lower 
cost  that  any  economic  problem  does  not  arise 
even  if  it  were  thrown  away  together  with  the 
lancet  body; 
(3)  that  the  lancet  as  well  as  the  end  cap  in  the 

35  invention  can  be  used  in  combination  with  the 
prior  art  finger-pricking  device;  and 
(4)  that  in  the  preferable  embodiment  the  lug  as 
an  integral  portion  of  the  needle  protector  may 
be  fitted  in  and  seal  up  the  opening  of  the  cap 

40  so  that  the  lancet  body  within  it  is  isolated  from 
the  exterior,  and  at  the  same  time  the  residual 
blood  probably  sticking  to  the  cap's  end  is  also 
prevented  from  staining  any  object  or  human 
body,  thus  improving  the  safety  of  the  appara- 

45  tus. 
The  scope  of  the  present  invention  is  not  re- 

stricted  to  the  aforedescribed  embodiments  but 
may  be  modified  in  various  manner  without  depart- 
ing  from  the  spirit  of  the  invention. 

50 
Claims 

1.  A  blood  collecting  apparatus  comprising: 
(a)  a  lancet  assembly  comprising  a  lancet 

55  body  means  having  a  protruding  needle 
end,  cooperating  locking  means  on  said  lan- 
cet  body  and  on  end  cap  means  adapted  to 
cover  and  protect  said  lancet  body  and  pro- 
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truding  needle  end,  said  lancet  assembly 
being  releasably  attachable  to  a  pricking 
device; 
(b)  said  lancet  body  means  comprising  in  a 
single  moldable  piece,  first  locking  means  5 
providing  a  guiding  member  and  locking 
arm  means  cooperable  with  multiple  loc- 
kable  means  molded  into  the  interior  sur- 
face  of  an  end  cap  means  adapted  to  cover 
and  protect  said  lancet  body  means;  10 
(c)  end  cap  means  having  opposite  ends 
and  releasably  attachable  at  one  of  the  ends 
to  said  pricking  device  such  that  the  lancet 
body  attached  on  said  device  is  held  in 
position  to  take  the  blood  sample,  the  end  is 
cap  also  having  at  its  other  end  an  opening 
through  which  the  needle  point  can  advance 
outward  when  the  lancet  is  propelled 
through  the  end  cap; 
(d)  said  end  cap  means  also  comprising  20 
lockable  means  comprising  a  first  lockable 
element  adapted  to  cooperate  with  said  first 
locking  means  on  said  lancet  body  to  pre- 
vent  said  lancet  body  from  slipping  out  the 
open  end  of  the  end  cap  when  the  cap  is  25 
detached  from  said  pricking  device,  and  a 
second  lockable  element  being  adapted  to 
engage  said  arm  means  to  prevent  said 
needle  end  from  accidentally  protruding  out 
of  the  opening  at  the  end  of  the  cap;  30 
(e)  said  locking  arm  means  being  elastically 
yieldable  to  be  deformed  to  allow  the  nee- 
dle  end  of  the  lancet  body  to  be  propelled 
intentionally  through  the  opening  in  the  end 
of  the  end  cap  so  as  to  pierce  a  human  35 
body  portion  and  cause  bleeding,  said  arm 
means  adapted  to  elastically  recover  it's 
undeformed  shape  and  position  within  said 
end  cap  immediately  following  the  piercing 
action;  40 
(f)  said  first  locking  means  being  rigidly 
molded  with  said  lancet  body  and  extending 
radially  therefrom  in  a  plane  substantially 
perpendicular  to  the  body's  axis,  to  provide 
a  guiding  member  for  the  lancet  body,  and  45 
said  first  locking  means  being  cooperable 
with  lockable  stop  means  molded  into  the 
interior  surface  of  said  end  cap  means  to 
prevent  said  lancet  body  from  escape  from 
within  said  end  cap.  so 

2.  The  blood  collection  apparatus  of  claim  1  with 
a  protector  means  detachably  molded  to  the 
needle  end  of  said  lancet  body,  said  protector 
means  encasing  the  needle  end  and  having  a  55 
detachable  lug  portion. 

3.  The  blood  collection  apparatus  of  Claim  2  in 
combination  with  a  pricking  device  adapted  to 
hold  said  lancet  body  and  to  propel  said  nee- 
dle  end  to  pierce  a  human  body  portion. 

4.  The  blood  collection  apparatus  of  Claim  1 
wherein  said  second  lockable  means  com- 
prises  an  inner  tapered  wall  of  the  end  cap 
tapered  to  a  smaller  diameter  adjacent  the 
distal  end  of  said  cap,  and  adapted  to  engage 
said  arm  means  and  restrict  accidental  axial 
movement  of  said  lancet  body  toward  said 
distal  end  after  blood  has  been  drawn. 

5.  The  blood  collection  apparatus  of  Claim  1 
wherein  said  second  lockable  means  com- 
prises  a  protrusion  molded  to  the  inner  wall  of 
said  end  cap  and  extending  radially  inwardly  in 
a  position  to  engage  said  arm  means  and 
restrict  accidental  axial  movement  of  said  lan- 
cet  body  toward  the  distal  end  of  said  end  cap 
after  blood  has  been  drawn. 

6.  A  molded  lancet  body  member  for  use  in  a 
blood  sampling  apparatus  comprising: 

(a)  lancet  body  means  rigidly  holding  an 
axially  disposed  needle  and  adapted  to  be 
releasably  attachable  to  a  pricking  device, 
said  body  means  comprising  a  non-flexible 
first  locking  means  molded  as  a  part  of  said 
lancet  body  which  provides  a  guiding  mem- 
ber  and  extends  radially  from  said  body  in  a 
plane  perpendicular  to  said  body's  axis;  and 
(b)  locking  arm  means  molded  as  a  part  of 
said  lancet  body  and  extending  radially 
therefrom  in  a  plane  substantially  perpen- 
dicular  to  the  body's  axis  and  adapted  to  be 
elastically  yieldable  to  allow  said  needle  to 
be  propelled  toward  a  human  body  portion 
to  pierce  same,  and  to  elastically  recover  its 
undeformed  shape  and  position  when  the 
propelling  force  is  withdrawn  from  said 
body. 

7.  The  molded  lancet  body  member  of  Claim  6 
wherein  said  first  locking  means  comprises 
four  solid  guiding  members  disposed  at  90 
degree  angular  intervals  circumferentially  ar- 
ound  said  body,  each  guiding  member  com- 
prising  a  tapered  portion  tapered  inwardly  to- 
ward  the  needle  end  of  said  body  and  a  sub- 
stantially  non-tapered  portion  disposed  at  the 
opposite  end  of  said  means. 

8.  The  molded  lancet  body  member  of  Claim  6 
wherein  said  locking  arm  means  comprises 
two  or  more  members  extending  substantially 
radially  from  said  main  body  portion. 
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